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ASSEMBLY :MIDBODY : CRIT. FUNC: 1R
P’H ORI -u:ans-ao:u-:unx CRIT. HOW: 2
P/H VENDOR: VEHICLE 102 103 104
QUANTITY 21 EFFECTIVITY: X b4 X

:ONE PHASE (S} : PFL P ¥ og X DO s

REHUHBAH':Y SCREEN: L-PLSE !-PﬁEE C-PASS

PREPARED BY:
DES H D HADDAD
L %—?-Edﬂ-] Y HARADA
J T COURSEN

ITEM:
DA=A, KU=-RAND, DEPLOYED ASSEMBLY A

FUNCYTION: :

DOWN-CONVERTS TOD "IF" EIGNAL, A RECEIVED TDREES FORWARD LINE SIGHNAL QR A
RETURNED SIGNAL FTROM A RADAR TARGET AND PROVIDES FINAL FREQUENCY UP-
CONVERSION AND RF AMPLIFICATION FOR ALL COMM & RADAR TRANSMISSIONS.
FERFORME RF SWITCHMING PFUNCTIONS, RESPONDS TO ANTENNA DRIVE SIGMNALS,
FROVIDES OUTPUTS DEFINING ARTENNA POSITION AND ANGULAR RATES OF CHANGE,
AND S3TUFPORTS . RADAR SELF-TIST. FROVIDES INDICATION THAT GIMBALS ARE
LGCKED (BOOM STOW II). 40V74aJ3.

FAILORE MODE:
GIMEBALS JAM

CAUSE(S) ¢
VIBRATION, TEMPERATURE, MECHANICAL SHOCK, CONTAMINATION, MISHANDLING,
PIECE~FART STRUCTURAL FAILDRE.

EFFECT (5} COM:
{A) SUBSYSTEN (B)INTERFACES (C)MISSION (D) CREW/VEHICLE

EFFECTS ON ABILITY TO CONTROL, POSITION, QR LOCK ANTENNA GIMBALS - 1R/2

{A,B) LOES OF ABILITY TO LOCK GIMBALS, REAL-TIME DECISICN REQUIRED TO
FERFORM IN-FLIGHT MAINTENANCE Pnnc!nunl HITH EVA OR JETTISON THE LDEBLQYED
ASSEMBLY.
{C.D) POSSIBLE LOS3S OF CREW/VEHICLE AFTER TWO FLJLnnﬁs IF DA CANNOT BE
SECURED FOR REENTRY OR JETTISONED. REENTRY WITH GIMBALS UNLOCKED MAY
CAUSY DAMAGE TO THE RADTATOR.

EFFECTS ON MISSICHS REQUIRING KEU-BAND SYSTEM SUPBORT - 2/32

(h,B,C] LOSS OF ALL MISSION ORJECTIVES REQUIRING EU=-BAND COMM OQATA
FROCESSING OR RENDEZIVOUS RADAR.
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[D) WO EFFECT.
EFFECTS ON PROVIDING DATA TO N5P FOR STATE VECTOR UPDATE - 1R/3

(A,B,0,D} LOSS OF ONE OF THREE REDUNDANT FATHS TQ SUPPFLY DATA TO NSP FCE
STATE VECTOR UPDATE. UMF PROVIDES AN INDEPENDENT PATH FOR STATE VECTCOR
UPDATE. AFTER FOUR PAILURES POSSIBLE Los3 OF CREW/VEHICLE DUE TO LOSS OF
STATE VECTCR UPDATE. ROTE~ A SINGLE FAILURE OF A KUO-BAND SPA DASH
NUMBER =4001 CAN CAUSE THE Lo$S OF POWER TO BOTH NSP'S, RESULTING IN QNLY
ONT REMAINING PATH (UHPF) TC UPDATE THE STATE VECTOR. THIS FAILURE CAN
OOCTR DURING ANY MISSION PHASE. (KU=-BAND POWERED ON OR OFF.)

DISPOSITION & RATIONALE:
{A)DESIGN (B)TEST (C)INSPECTION (D)FAILORE HISTCRY [B)OPERATIONAL USE

(A} DESIGN

THE BEARING AND LUBRICATION DESICN WAS VERIFIED BY CYCLING TEST ARTICLES
THROUGH THREE CYCLES OF THERMAL VACUUM AND HUMIDITY EXPOSURE. MOTORS ARE
DESIGNED TO DRIVE AGAINST THE MECHANICAL STOPS INDEFINITELY. DEVELGEMENT
TESTS WERE RUN FOR ONE HOUR AGAINST THE STOPS AT WHICH TIME THE MOTOR
WINDING TEMPERATURE STABI1LIZED, TACHOMETER CIRCUITS LIMIT ANGULAR
VELOCITIES.  SUBASSEMBLIES ARE QUALIFIED BY TEST OR USE OF EXISTING
DESTGHS QUALIFIED FOR OTMER NASA. &4 MILITARY DROGRAMS. POSITIVE LOCKING
FASTENERS ARE USED, LABYRINTH SEALS FROTECT CIRCUITS AND COMPONINTS FROM
DIRECT EXPOSURE TO THE INVIRORMENT. THE SYSTEM DESIGN INCLUDES h.
DEELOYED ASSEMBLY JETTISON CAPABILITY WHICH CAN BE USED IF THE SYSTEM
FAILS TO RESPOND TO LOCK OR STOW COMMANDS.

ACCERPTABILITY OF THE DA CERTIFICGATION CEVIATIONS REGARDING HON=EXPLOSTICN
PROOF GIMBAL MOTORS AND NON-STANDARD TERMINATIONS - IS BRASED ON THE
FOLIOWING:

THE GIMBAL MOTORS ON THE DEPLOYED ASSIMBLY ARE NOT EXPIOSION PROOF.
THESE MOTORS ARE DEACTIVATED WHEK THE GIMBAL IS LOCHKED, EVEN WHEN THE KU-
BAND EQUIFMENT IS “OR". DURING ON-ORBIT OPERATIONS, THE GIMBAL REMAINS
LOCKED, AND THE MOTOR DRIVE INEIBITED UNTIL PAYLOAD DOCRS HAVE BEEIN FULLY
OFENED AXD TME DEPLOYED ASSEMBLY DEPLOYED TO ITS OFERWATING POSITION,
PLACING THE GIMBAL (AND MOTORS) OUTSIDE, AND FORWARD OF, THE PAYLOAD BAY.
THE MOTORS, THEREFOHE, REFRESENT NO POTENTIAL IGHNITION SQURCE, FOR A
COMBUSTIBLE ATMOSPHERE, EXCEPT [DURING GROUND COPERATIONS WHERE A
PRECAUTIONARY NOTE HAS BEENX ADDED TO KSC ORBITER CROUND TEST OMRSD AND
K3C SHUTTLE GROUND TEST COMRSD. .

THE *WHITE WIRE"™ PIX FOR THE "z200 VOLT" CATHODE REGULATOR CIRCUIT LOCATED
IN THE ASAL PWB IS A "CUT AND JUMPER® FIX INVOLVING 15 CUTS OF COMPONENT
LEADS AND ADDING 14 JUMPER WIRES UTILIZING PROCEDURES AND TECHNIQUES
SIMILAR TO THOSE USED ELSEWHERE IN THE DEA, EXCEPT THAT CCOMPONENT LEADS
ARE USED FOR SOLDER TERMINALS. THIE WORR INVOLVES "NON-STANDARDY
TERMTHATIONE PERFOEMED DURING REWORK OF THE ASAl BOARDS AND REQUIRE
QUALIFPICATION IN ACCORDANCE WITH THE GECRGE C. MARSHALL SPACE FLIGHT

O5-2R - 60 ' .
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CENTER NATIONAL AXRONADTICS AND SPACY ADMINISTRATION STANDARD PARTS
MOUNTING UDESIGN REQUIREMENTS FOR SCLUERED FRINTED WIRING BOARD
ASSEMBLIES, HMSPC 135, PARAGRAFPH 5.5, SINCE THIS TESTING WILL NOT BRE
PERFORMED, EDCPF 14%, DETAILING THY NON-STANDARD TERMINATIONS AND REWORK,
WAS REVIEWED AND APPROVED BY THE JOINT ROCEWELL/NASA SOLDER WAIVER BOARD,
EXTRA FRECAUTIONS A9 DEFINED IN EDCF 168 -AND THE ASSOCIATED PLANNING WERE
EXERCISED DURING REWORK OF ALL UNITS TC INSURE THAT NQ PRCBLEMS WERE
CREATED BY THE REWCRK, ' ’

DEPLOYED ASSEMBLY S/N 141 WAS SURSEQUENTLY SURIBETED TO APPROXIMATELY 347
HOURS EXPOSURE TO THE THERMAL VACTUM ENVIRONMENT DURING SYSTEM TESTING
AFTER INCORPORATION OR THME "WHITE WIRE™ FIX. NO PROBLEMS RESULTED
RELATING TO THE NON-STANDARD TERMINATIONS.

CONFIGURATION = ALL LRU'S ARE QF THE LATEST DASH NWUMBER CONFIGURATION
WITH THE FOLLOWING EXCEPTIONS - 3/N 105 (-3008 CONFIGURATION) HAS THE S5
WATT HEATERE AND DAOEE NOT HAVE ATOMIC OXYSEN PROTECTION POR THE THERMAL
BLANRETS. S/F 103 (=3006 CONFIGURATION) HAS THE 5& WATT HEATERS AND DOES
NOT HAVE ATOMIC OXYGIN FRQTII‘.‘TIDH Fﬂl EITHER THE THERMAL BLANKETS QR .THE
ANTENNA REFLECTOR.

. {B) TEST | foe

ACCEPTANCE TESTING OP ALL UNITS INCIXNDES EXANTEATION OF PROTKCT, AVT,
ACCEPTANCE THERMAL VACUUM TEST (ATVT), LEARK AND PUNCTIONAL TEST. QUAL
TIST INCLUDES BOWER; EMC, LEAK, BONDING, THERMAL VACUUM, QAVT, QVT, LIFE,
SHOCK, HUMIDITY, AND PERFORMANCE AT THE LRU LEVEL. AS A PART OF QUAL
TESTING,-A BYSTEN TEST WAS PERFORMED WITH THE GA EXPOSED TO A QUAL LEVEL
THERMAL VACUUM ENVIRONMENT ~AND - THE EA-15" TA=2, AND~ SPA GOLD PLATE
TEMPERATURES CYCLED AT QUAL LEVELS. CERTIFICATION DEVIATIONS ARE
REQUIRED FOR THE FOLLOWING: WON-EXPLOSION PROGF GIMBAL- MOTORS; HUMIDITY,
SALT FOS, AND SAND AND DUST ENVIRONMENTS! AND NON=STANDARD TERMINATIONS
(COMPONENT LEADS USED AS TERMINALS) PUR THE DEA TRANSMITTER ASAl MODULE.
INTEGRATED ' AND SUBSYSTEM VERIZIGATION IS FRRFORMED AT -KSC.  SYSTEM
DESIGN VERIFICATIONTESTS WERE FERFORMED 'BY THE HUGHES AIRCRAFT COMPANY
AT THEIR FACILITY.  HASA CONDUCTED INTEGRATED KU-BAND AND TORSS
VERIFICATION TESTS AT THE ESTL (JSCF AND SQFTWARE COMPATIBILITY TEST A%
SAIL AND PASSIVE RADAR PERFORMANCE EVALUATION TEST AT WSMR.

THE DA FHI.EE O mu THE mm'ﬂ Tm m m Nn'r*’strmmn TO THE SaLT
POG, AND SAND & ST TESTS. CERTIFICATICON DEVIATION RATIONALE I[KCLUDES:

1) THE HUMIDITY, SALT FOG, AND SAND & DUST-TEST REQUIREMENTS, ARE MUCE
MORE SEVERX THAN ‘TME DA WILL BE SUBJECTED: TO-DURING TRANSPORTATION,
INSTALLATION AND- (FPERATION, INCLODING LAUNCH AND LANDING, BECAUSE OF ITE
FROTECTED LOCATION™ IN THE FAYLOAD BAY.

<) PAINT PEELINC/BLISTERING, AS OCCURRED DURING=THRE HUMIDITY TEST, CAM

BE DETECTED BY NORMAL TURMNARQUND INSPECTION IN TIME TC MAKE APPROPRIATE
REFAIRS BEFCRE ANY SIGNIFICANT DAMAGE CAN CCCUR. -

O5-2R-4& |
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i) WAVEGUIDE CORROSION, AND THE ATTENDANT “HANG-UPS® OF THE ODMA
WAVEGUIDE SWITCH AND THE POLARIZATION SWITCH, ARE NOT EXPECTED IN THE
PAYLOAD BEAY "ENVIRONMENT.  TUENAROUND TESTING WILL DETECT "HANG=-UP"
PROBLEMS SHOULD THEY CCCUR.

4] THE LOW POWER MONITOR READINGS DURING THE TEST WERE DUE TC MOISTURZ
IN THE WAVEGUIDE: THIS CONDITION WILL NEVER BE EXPERIENCED LURING
TURNAROUND TESTING OR DURING ON—ORBIT OPERATIONS. THR FAILDRE OF THD
WIDE BEAM POWER MONITOR READING AFTER DRY~-OUT WAS INDICATIVE OQF EXCESSIVE
1033 IN THE WIDE BEAM ROTARY JOINT WHICH WAS DUE TO A DESIGN DEFICIERCY
(LACK OF FOWER MANDLING CAPABILITY) OF THE MDL RF ROTARY JOINTS. THE MOL
ROTARY JOINTS HAVE BEEMN REPLACED BY ITEMS MADE BY REVLIN WHICH HAVE
PASSED ALL QUALIFICATION TESTS INCLUDING HUOMIDITY, SALT POG AND 3aND &
DUST TESTS AT THE ROTARY JOINT LEVEL. . - : -
5]  NO ENCODER MALFUNCTION WAS EXPERIENCED DURING ME HUMIDITY TEST BUT
AN ANOMALY WAS EXPERIENCED DURINMG THE WSMR RADAR VERIFICATION TEST DUE TC
BUST DEPOSITS ON THE ODTICAL DISK. THEE PROBABILITY I3 VERY LOW THAT SALT
OR DUST DEPOSITS WILL OCCUR' DORING ORBITER OQPERATIONS DUE TO THE
PROTECTED PBAYLOAD BAY ENVIRONMENT OF THE DA. TURNAROUND TESTING WILL
DETECT ENCODER PROBLEMS SHOULD THEY OCCUR.

§) THE SLIGHT MOTOR CORROSION OBSERVED AFTER THE DA HUMIDITY TEST DIC
NOT CADUSE A PERFORMANGE PROBLEM SC THE MUCH LESS SEVERE PAYLOAD BAY
ENVIRCHMENT 15 ¥WOT EXFECTED TO RESULT IN ANY PERPFPORMANCE PROBLENMS.

GROUND “TURNAROUND TEST = RALAR SELFr-TEST PERFORMED EVERY FLIGHT.

(<) INSPECTION - B e
N ™ - i am

RECRIVING INSPECTION | RhE

RECEIVING INSPECTION VERIFIES INCOMING MATERIALS.
- L. P

CONTANTRATION CONTROL o e T '
CONTAMIRATION CONTROL PROCEHAES KAE MONITORED BY Q#. FRECAUTIONS ARE
TAKEN 70 DREVENT CONTAMINATION (SHWOCKS, SLOVES, HA®E, BOOTIZS AS REQUIRED
ARE WORN, ANWD BATING CTDRINKING ARE DRORIBITND). ° SIGMS ARE POSTED
IDENTIFYING CLEANLINESS REQUIREMENTS IN WORK AREAS. - -

ASSEMALY/THSTALLATION S ' mot ki

IHSPECTION WITHNREZES CONTAMINATION CONTROL, SOLDERING, BONDINGC AND TORQUE
DPERATIONS. "~ QP EBMSURES WORE TIGKETS REFLECT ORAWING AND SPEC
REQUIREMENTS. DETATLED INSPECTION 1S DPERFORMED ON ALL ASSEMELY AND
DETAIL PARTS PRIOR- TO NEXT COPERATION PER PROGRAM QUALITY REQUIREMENT AND
WORK THANSFER OUALITY REQUIREMENTS.  INSPECTION REUUIREMENTS ARE
TRANENITTED TO OUTSIDE VENDORS, AND COMPLIANCE 15 VERIPLIED BY SCURCE
INSPECTION AND VENDOR SURVEILLANCE. A FURMAL CONNECYOR ASSEMBLY/HAMDLING

TRAINING COURSE FoR ALL TECHNICIANS AND INSPECTORS 'WAS IMPLEMENTED IN
HOVEMAER, 1946. ' ) : cooT

O5-2{- 62
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CRITICAL PROCESSES :

CRITICAL PROCESSES, SUCH AS, SOLDERING AND CRIMPING, ARE CERTIFIED. THE
FOFMAL CERTIFICATION OF ALL TECHNICIANS AND INSPECTORS FOR CRIMPING
QOPERATIONS WAS IMPLEMENTED IN NOVEMEER, 1988, ANNUAL VISIGH TESTS ART
GIVEN TO INSPECTCRS. ALL CRITICAL FROCESSES ARE HONITORED AND VERIFIE:
BY GC PER PROGRAM QUALITY REQUIREMENT INSTRUCTIONS.

TESTING -

INSPECTION VERIFPIES ATI/AVT, LEARK AND IZNSULATION - RESISTANCE/UIELECTR.
STRENGTH TESTS. GIMBAL. AND DEA RECEIVE THERMAL--ANR VIBRATION TE3:
BEFORE THEY ARE INTEGRATED INTO . THE ©COA WHERE. FORMAL ATT/AVT AR
FERFORMELD . USE-—OF NON-3KID mr PID!II ‘T --MINIMIZE SLIPPASE Was
IMPLEMENTED IN SEPTENBER, "l1946. 3 =

HANDLING/FPACEAGCING '

ALL XITTING, ASSEMBLY, TEST, INSPECTIGN, TROUBLESHOOTING, AND REWORK
OPERATIONS ON STATICSENSITIVE DEVICES ARE PERPORMED AT STATIC-SAPE wanx
STATIORS AND IN ACCORDANCE WITH PROGRAM INSTRUCTION. EARDWARE ITEME ARE
PACKAGED, FROTECTED, AND INSPECTED PER EINGINEERING DRAWING RIQUIREHENTE
AND PROGBAM QUALITY REQUIREMENT INSTRUCTIONS. .

{D) rum: HISTORY

P'DET-IATP FIILUE.E HISTGR'! - HD REPORTED PATLURES aF THIS TYEE TO DAT-.
- al P o - 4 LA 7 .

(E) nrznn:mnunn USE - e . e -EN-

L

Mﬁmummmn. mmm, OR LOCK ANTENNA
GIMBALE ¢ - : I

REAL=-TTM® DECISIQH ™ P!RIORH "!'HE GIHELL LOCK IN-FLIGHT MAINTENANCE
FROCEDUURE WITH XVA OR TQ JETTISON THE DA.

WORKARGUND TO REGAIN SUPHORT OF MISSION OBJECTIVES
COMM: NOWE. RADAR: ATTEMPT RENDEZVGUS WITH ALTERNATE SENSORS. USE RACK-
UP RENDEZVOUS DPROCEDURES.

NORFAROUND TO PROVIDE THE STATE VECTOR UPDATE

THE STATE VECTCR CAK BE UPDATED VIA THE NORMAL S~BAND COMMUWICATIONS LINF
OR ¥IA UHF/AUDIO.
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